E138K and M184I mutations in HIV-1 reverse transcriptase coemerge as a result of APOBEC3 editing in the absence of drug exposure.
Recent clinical trials with rilpivirine combined with emtricitabine and tenofovir revealed that patients failing treatment, frequently, harbored viruses encoding resistance-associated mutations in the HIV-1 reverse transcriptase at position E138K and M184I. We show here that APOBEC3 proteins play a role in the emergence of these drug resistance mutations. We used a Vif mutant that has suboptimal activity against APOBEC3 to assess the in-vitro frequency of APOBEC3-induced resistance mutations in reverse transcriptase. To assess the degree of in-vivo G-to-A viral hypermutation, a large amount of data of HIV-1 RT proviral sequences from peripheral blood mononuclear cells (PBMCs) recovered from infected patients under HAART was analyzed. In-vitro replication experiments in cell lines with and without APOBEC3 expression suggest that APOBEC3-driven mutagenesis contributes to the generation of both M184I and E138K within HIV proviral repository in the absence of drug exposure. Additionally, analysis of 601 patients PBMCs sequences revealed that the copresence of mutations E138K and M184I were never detected in nonhypermutated sequences, whereas these mutations were found at a high frequency (24%) in the context of APOBEC3 editing and in the absence of exposure to etravirine-rilpivirine. We demonstrate using in-vitro experiments and analyzing patients PBMCs sequences that M184I and E138K resistance-associated mutations may pre-exist in proviral reservoir at a high frequency prior to drug exposure, as a result of APOBEC3 editing. Thus, incomplete neutralization of one or more APOBEC3 proteins may favor viral escape to rilpivirine-emtricitabine.